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RFID (RADIO FREQUENCY IDENTIFICATION) AND IC CARD 



BACKGROUND OF THE INVENTION 
The present invention relates to a radio frequency 
identification (RFID) and an IC card for the RFID, and more 
particularly to an RFID and a contactless IC card containing 
the same for receiving power and information from an external 
apparatus and for transmitting information to the external 
apparatus on a contactless basis. 

An RFID is used as a tag, for example, and an IC card is 
a kind of the RFID. 

In a conventional RFID such as contactless IC card and the 
like in which power is received from an external apparatus and 
signals are interchanged with the external apparatus on a 
contactless basis, an AC wave received by an antenna coil is 
rectified and smoothed and then supplied to internal circuits 
through a series regulator. Recently, however, for the purpose 
of widening a working voltage margin, there has also been used 
a method of supplying power only by providing a limiter circuit 
for high voltage resistant protection after rectification and 
smoothing, without using a series regulator in which a voltage 
loss is inevitable. 

As a power-on-reset circuit for maximizing a working 
voltage margin , it is common practice to use a hysteresis circuit 
having a two-stage structure wherein, for countermeasure to 
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dynamic load variation by internal circuits, a reset voltage 
is given at a level of a logic working guarantee voltage in a 
steady state and the sum of the logic working guarantee voltage 
and a voltage for compensating for a voltage drop due to dynamic 
5 load variation is used as a power-on-reset release voltage. 
This circuit scheme is disclosed in Japanese Patent Laid-open 
(Kokai) No. Hei 10-207580, for example. Further, in Japanese 
Patent Laid-open {Kokai) No. Hei 8-30752, there is disclosed 
a circuit arrangement of a contactless IC card using a series 
10 regulator wherein, for compensating for a voltage drop in 
operation of a CPU contained in the IC card, a dummy load 
corresponding to a CPU operation load is applied before release 
of power-on-resetting and the dummy load is removed at the time 
of release of power-on-resetting. 

15 

SUMMARY OF THE INVENTION 
The above-mentioned circuit arrangement disclosed in 
Japanese Patent Laid-open (Kokai) No. Hei 8-30752 is 
disadvantageous in that there is difficulty in application to 

20 RFID in which dynamic impedance variation by such means as 
intermittent load operation is used for communication from an 
IC card to an external apparatus (this kind of technique is 
defined in ISO 10536 and ISO 14443) . Although it is possible 
to apply this circuit arrangement to RFID by superimposing a 

25 communication load on the dummy load, there arises a problem 
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that the dummy load must be redesigned according to design 
changes in load for communication and design changes in antenna 
coil. Further, the dummy load must be set to have a value 
inclusive of upper limits of individual CPU difference, 
5 individual communication load difference, and impedance 
variation with temperature, resulting in a problem that a 
startup receiving power level higher than an operational 
receiving power level is required. Moreover, the complexity 
of this circuit arrangement gives rise to a problem of an 

10 increase in cost. 

As noted above, for communication to an external apparatus 
defined in ISO 10536 and ISO 14443, there is a technique of 
dynamic impedance variation by such means as intermittent load 
operation. In implementation of RFID using this technique, a 

15 reset release voltage used in a hysteresis power-on-reset 

circuit such as disclosed in Japanese Patent Laid-open (Kokai) 
No. Hei 10-207580 must be set to have a value corresponding to 
the sum of a working guarantee voltage and a drop-down voltage 
inclusive of an upper limit of individual communication load 

20 difference (inclusive of impedance variation with temperature) , 
resulting in a problem that a margin of a startup voltage is 
narrowed. Further, with a design change in load for 
communication or a change in impedance related with a 
transmission system connected from an IC card to an external 

25 apparatus, e.g., with a design change in antenna coil, it is 



inevitable to redesign a power-on-reset release voltage . Still 
further, there arises a problem of an increase in circuit 
complexity . 

In a contactless IC card defined in ISO 10536 and ISO 14443 , 
an AC wave received by an antenna coil is rectified and smoothed 
to provide power source to internal elements of an IC, and 
communication with an external apparatus is carried out by 
varying a load on the IC. Thus, a variation width of a power 
supply voltage of the IC is rather large. Therefore, the power 
supply voltage is monitored at all times to check whether or 
not it is within a working guarantee range of the IC. If the 
power supply voltage is within the working guarantee range , a 
reset state imposed on the IC is released to operate internal 
circuits thereof. In this scheme, a hysteresis circuit 
configuration of a two-stage type is provided in which a reset 
voltage is given at a working guarantee voltage level and the 
sum of the reset voltage and a voltage drop due to dynamic load 
variation is used as a reset release voltage. This condition 
is a cause of reducing a working voltage margin of the IC. 

As described above , in conventional contactless IC cards 
and RF IDs, the settings of a dummy load and a reset release 
voltage involve external factors, causing a disadvantage of the 
lack of general versatility and a difficulty in ensuring a 
maximum of a working voltage range. 

It is therefore an object of the present invention to 
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obviate the above-mentioned disadvantages by providing an RFID, 
using dynamic impedance variation by such means as intermittent 
load operation for communication to an external apparatus 
defined in ISO 10536 and ISO 14443, wherein, when a data 
5 communication circuit of the IC is in a reset state, the IC is 
put in a low impedance state for communication, and wherein, 
when a coupling force between the external apparatus and the 
RFID is equivalent to or higher than that at release of resetting, 
a reset action is not performed at the time of voltage drop due 
10 to impedance variation as a method of communication after 
release of resetting. 

Although the present invention will be described in detail 
as related to an IC card, it is to be understood that the present 
invention is applicable to other implementation forms of RFID. 
15 In the following detailed description of the preferred 

embodiments, an IC card containing a microprocessor will be 
taken as an example. In addition, an IC card comprising logic 
elements without using a microprocessor is also within the scope 
of the present invention. Furthermore, while a contactless IC 
20 card having an antenna will be discussed in the following 

detailed description, the present invention is applicable to 
a contact-type IC card and a contactless IC card having no 
antenna. 

The above and other objects, features and advantages of 
25 the present invention will become more apparent from the 
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following detailed, description with reference to the 
accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 FIG. 1 is a diagrammatic illustration showing a part 

mounting arrangement on an IC card; 

FIG. 2 is an IC card circuit block diagram; 
FIG. 3 is a diagram showing a reference example of a 
modulator part in an IC; 
10 FIG. 4 is an operation timing chart of each part in the 

circuit structure shown in FIG. 3; 

FIG. 5 is a diagram for detailed description of DC power 
voltage variation in connection with the timing chart shown in 
FIG. 4; 

15 FIG. 6 is a diagram showing a modulator part in an IC in 

a preferred embodiment of the present invention; 

FIG. 7 is a diagram for detailed description of DC power 
voltage variation in connection with the timing chart shown in 
FIG. 6; 

20 FIG. 8 is a diagram for detailed description of DC power 

voltage variation in connection with the timing chart shown in 
FIG . 7; and 

FIG. 9 is a diagram showing a modulator part in an IC in 
another preferred embodiment of the present invention. 



25 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention will now be described in detail by 

way of example with reference to the accompanying drawings . 

Embodiment 1 : 

5 A configuration and circuit operations of a contactless 

IC card as a form of RFID will first be described below. 

FIG. 1 presents a general configuration of the contactless 
IC card. In this figure, there is shown a plan view of a part 
mounting arrangement on a card base material with a surface layer 
10 removed. An IC chip 2 is connected with an antenna coil 3 on 
an IC card 1. 

FIG. 2 presents a general configuration of circuit blocks 
of the contactless IC card. The circuit block configuration 
shown in this figure is applicable to implementation of the 

15 present invention. Note, however, that an internal structure 
of a power-on-reset circuit 7 in the present invention is 
different from those in conventional techniques. 

Referring to FIG. 2, power is received from an external 
apparatus through the antenna coil 3 contained in the IC card 

20 1. For information interchange with the external apparatus, 
contactless coupling operations are performed as described 
below. 

An AC wave having a predetermined frequency, received by 
the antenna coil 3 from the external apparatus, is converted 
25 into DC power through a rectif ying-smoothing circuit 4 in the 



IC chip 2 . Then, at a DC voltage level corresponding to an upper 
limit imposed by a limiter circuit 5 for overvoltage protection , 
the DC power is supplied to each internal circuits. Meanwhile, 
with the AC wave received by the antenna coil 3, it is detected 
5 that the DC voltage is higher than a voltage level predetermined 
for the power-on-reset circuit 7. Under this condition, each 
circuit in a data communication circuit 6 is released from a 
reset state to enter an active state. The AC wave received by 
the antenna coil 3 is fed to a demodulator-clock generator 

10 circuit 61, which then generates a clock signal to a processor 
8. Using the clock signal thus generated, a reset circuit 63 
produces a reset signal for activating the processor 8 with 
predetermined timing. Thus, the processor 8 is supplied with 
the reset signal. Information from the external apparatus is 

15 received by the IC card 1 through phase modulation of an AC wave . 
Then, the phase-modulated AC wave is demodulated by the 
demodulator - clock generator circuit 61, and demodulated 
information is supplied to the processor 8. A carrier signal 
used for information transmission from the IC card 1 to the 

20 external apparatus is generated by a carrier signal generator 
circuit 62 which divides a frequency of the clock signal to a 
predetermined frequency. The carrier signal is phase- 
modulated with data signal from the processor 8 by a modulator 
64. FETs 9 and 10 are switched by an output of the modulator 

25 64 to intermittently turn on-off resistors 11 and 12 disposed 



between terminals of the antenna coil 3 and circuit ground, 
thereby producing impedance variation in the IC chip 2. That 
is to say, through the use of the carrier signal phase-modulated 
with the data signal, dynamic impedance variation is produced 
in the IC card 1. Detecting the dynamic impedance variation 
by the carrier signal in the IC card 1, the external apparatus 
performs phase demodulation to attain information signals from 
the IC card 1. 

Then, using FIGS. 3, 4 and 5, the following describes 
operations of a reference example of a modulator 64 and 
peripheral circuits thereof. 

FIG. 3 shows a detailed structure of the modulator 64 and 
an impedance control circuit in a reference example. In this 
example, it is inevitable to employ a power-on- reset circuit 
having a hysteresis characteristic. 

When a DC power supply voltage reaches a predetermined 
reset release voltage level, a power-on-reset signal from the 
power-on-reset circuit 7 connected with an R (reset input) 
terminal of a flip-flop 64a is made to have a low level, causing 
the flip-flop 64a to be put in an active state. 

The carrier generator circuit 62 is also put in active 
state to generate a carrier signal. The carrier signal thus 
generated is applied to a CLK (clock input) terminal of the 
flip-flop 64a and an input terminal of an exclusive-OR circuit 
64b. The other input terminal of the exclusive-OR circuit 64b 



is connected with a Q (output) terminal of the flip-flop 64a, 
and an output terminal of the exclusive-OR circuit 64b is 
connected with gate terminals of the FETs 9 and 10 used as 
switching elements. At a point of time when an input to the 
CLK terminal is changed from a low level to a high level, the 
flop-flop 64a operates so that a level state of a data signal 
from the processor 8 connected with a D (data input) terminal 
is output through the Q terminal. Therefore, until a change 
occurs in the data signal, the Q terminal remains at a low level, 
and the carrier signal is fed in intact state to the output 
terminal of the exclusive-OR circuit 64b. In a state that the 
data signal has a high level, an inverted signal of the carrier 
signal is output through the output terminal of the exclusive-OR 
64b. Consequently, according to a level of the data signal, 
the modulator 64 acts to perform phase inversion in 
synchronization with the carrier signal. 

The FETs 9 and 10 used as switching elements turn on when 
a gate input level is high, and they turn off when the gate input 
level is low. Thus, when the FETs 9 and 10 turn on, the resistors 
11 and 12 connected with the terminals of the antenna coil 3 
are grounded to decrease impedance in the IC 2 . 

FIG. 4 presents an operation timing chart of each part 
described above in a situation where, after the start of 
high-frequency AC power supply from the external apparatus , the 
progress of DC power supply voltage is made up in a condition 



high-frequency AC power supply voltage slightly exceeding a 
power-on-reset release voltage. 

As can be seen from this timing chart, after release of 
resetting, a load for communication is intermittently applied 
5 to the antenna coil terminals in conventional arrangements. In 
the power-on-reset circuit, it is required as an indispensable 
condition to provide a hysteresis characteristic, i.e., a 
changeover function for selecting a reset release voltage level 
at the time of power-on or a reset voltage level for guaranteeing 
10 operations after release of resetting. 

With reference to FIG. 5, the following describes details 
of operation behavior at the time of a rise of the DC power supply 
voltage indicated in FIG. 4. 

As shown in FIG. 5, a reset release voltage in the 
15 power-on-reset circuit must be higher than the sum of a logic 
working guarantee voltage (a reset voltage after the start of 
circuit operation) and a drop-down voltage due to a load 
resistance for communication. The drop-down voltage is given 
to have a value inclusive of an error in fabrication process 
20 of communication load resistors and variation with temperature 
thereof. That is to say, an IC working range is narrowed due 
to the characteristic of the power-on-reset circuit as the 
indispensable condition regardless of effective operability. 

Then, with reference to FIGS. 6, 7 and 8, the following 
25 describes operations of a modulator 64 and peripheral circuits 



thereof in a preferred embodiment of the present invention. 

FIG. 6 shows a detailed structure of the modulator 64 and 
an impedance control circuit according to the preferred 
embodiment of the present invention. 
5 In this circuit arrangement, a power-on-reset circuit is 

so formed that a reset release voltage is equal to a reset voltage 
after the start of circuit operation, i.e., a simple circuit 
configuration can be provided. 

When a DC power supply voltage reaches a predetermined 

10 reset release voltage level, a power-on-reset signal from the 
power-on-reset circuit 7 connected with an R (reset input) 
terminal of a flip-flop 64a is made to have a low level, causing 
the flip-flop 64a to be put in an active state. 

The carrier generator circuit 62 is also put in an active 

15 state to generate a carrier signal. The carrier signal thus 
generated is applied to a CLK (clock input) terminal of the 
flip-flop 64a and an input terminal of an exclusive-OR circuit 
64b. The other input terminal of the exclusive-OR circuit 64b 
is connected to a Q (output) terminal of the flip-flop 64a 

20 through an inverter 64c, and an output terminal of the 

exclusive-OR circuit 64b is connected with gate terminals of 
the FETs 9 and 10 used as switching elements. At a point of 
time when an input to the CLK terminal is changed from a low 
level to a high level, the flip-flop 64a operates so that a level 

25 state of a data signal from the processor 8 connected with a 
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D (data input) terminal is output through the Q terminal. 
Therefore, until a change occurs in the data signal, an output 
terminal of the inverter 64c remains at a high level, and the 
carrier signal is inverted and fed to the output terminal of 
5 the exclusive-OR circuit 64b. In a state that the data signal 
has a high level, the carrier signal is output as it is through 
the output terminal of the exclusive-OR circuit 64b. 
Consequently, according to a level of the data signal, the 
modulator 64 acts to perform phase inversion in synchronization 
10 with the carrier signal. 

The FETs 9 and 10 used as switching elements turn on when 
a gate input level is high, and they turn off when the gate input 
level is low. Thus, when the FETs 9 and 10 turn on, the resistors 
11 and 12 connected with the terminals of the antenna coil 3 
15 are grounded to decrease impedance in the IC 2. 

FIG. 7 presents an operation timing chart of each part 
described above. 

As can be seen from this timing chart, the present 
invention provides a circuit arrangement in which a load for 
20 communication is applied to the antenna coil terminals at the 
time of resetting. In the power-on-reset circuit, it is 
therefore not required to provide a hysteresis characteristic. 

FIG. 8 is a diagram for detailed description of operation 
behavior at the time of a rise of the DC power supply voltage 
25 in the timing chart shown in FIG. 7. 



As shown in FIG. 8, a reset release voltage in the 
power-on-reset circuit is substantially equal to a logic working 
guarantee voltage (a reset voltage after the start of circuit 
operation). Therefore, no substantial adverse effect takes 
place due to an error in fabrication process of communication 
load resistors, variation with temperature thereof, design 
modification thereof, design modification of the antenna coil, 
and impedance variation in a transmission system including the 
external apparatus. Thus, it is possible to ensure a maximum 
of a working voltage range in the IC. 
Embodiment 2 : 

Referring to FIG. 9, there is shown a partial circuit 
structure in an IC according to another preferred embodiment 
of the present invention. 

In FIG. 9, the FETs 9 and 10 and the resistors 11 and 12 
perform operations as described in the foregoing (explained in 
description in connection with FIGS. 3 and 7) . An OR circuit 
64d is provided between an output terminal of the modulator 64 
in the data communication circuit 6 of the IC 2 as a switch 
operation signal source and the gate terminals of the FETs 9 
and 10 . As another input to the OR circuit 64d, a power-on-reset 
signal is applied from the power-on-reset circuit 7. There is 
provided a circuit arrangement in which an output of the OR 
circuit 64d has a high level when the power-on-reset signal is 
high regardless of an output level of the modulator 64. Thus, 



at the time of resetting, the resistors 11 and 12 are grounded 
to decrease impedance in the IC 2. That is to say, it is not 
required to provide a hysteresis characteristic in the 
power-on-reset circuit. A maximum of a working voltage range 
in the IC can be ensured by establishing a reset level at a 
circuit working guarantee voltage . 

According to the preferred embodiments of the present 
invention, it is not required to use a complex reset circuit 
in the IC . Further, only a logic working guarantee voltage is 
a required condition for establishing a reset voltage level, 
and there occurs no adverse effect due to impedance variation 
in the transmission system including the external apparatus. 
Therefore, an RF ID having general versatility higher than 
conventional RFIDs can be realized at low cost. 

The invention may be embodied in other specific forms 
without departing from the spirit or essential characteristics 
thereof. The present embodiments are therefore to be 
considered in all respects as illustrative and not restrictive, 
the scope of the invention being indicated by the appended claims 
rather than by the foregoing description and all changes which 
come within the meaning and range of equivalency of the claims 
are therefore intended to be embraced therein. 



What Is Claimed Is: 

1. An RFID comprising: 

an antenna for receiving power to drive a semiconductor 
circuit device and for transmitting and receiving signals; and 

first means for releasing a reset state of said 
semiconductor circuit device upon detection of a condition that 
a voltage attained by rectifying an AC wave induced on said 
antenna is higher than a predetermined voltage level ; 

wherein, when said reset state is released, information 
can be transmitted from said antenna to an external apparatus 
according to signals which are generated in said semiconductor 
circuit device by controlling a state of impedance of said 
semiconductor circuit device, and 

wherein, in said reset state, said impedance is maintained 
at a low state. 

2. An RFID according to claim 1, 

wherein a reset release voltage used by said first means 
is substantially equal to a logic working guarantee voltage of 
an IC being a part of said RFID. 

3. An RFID according to claim 2, 

wherein, said reset release voltage is equal to a reset 
voltage applied after the start of logic working of the IC after 
releasing said reset state. 

4. An RFID comprising: 
an antenna ; and 



first means for releasing a reset state of a semiconductor 
circuit device upon detection of a condition that a DC voltage 
attained by rectifying an AC wave induced on said antenna is 
higher than a threshold level; 

wherein, when said reset state is released, signal 
transmission from said antenna to an external apparatus can be 
performed according to signals which are generated in said 
semiconductor circuit device by controlling a state of impedance 
of said semiconductor circuit device, 

wherein, when said DC voltage is lower than said threshold 
level, said semiconductor circuit device is put in said reset 
state, and 

wherein, in said reset state, said impedance is decreased 
to a low state. 

5. An RFID comprising: 

an integrated circuit element having memory means, logic 
processing means, and power-on-reset means; and 

an antenna for receiving power and signals from an external 
apparatus and for supplying said power and signals to said memory 
means and logic processing means; 

wherein, when a voltage applied to said power-on-reset 
means is lower than a threshold level, impedance of said 
integrated circuit element is maintained at a low state. 

6. An RFID comprising: 

an integrated circuit element having communication means. 



a logic circuit and power-on-reset means; and 

an antenna for receiving power and signals from an external 
apparatus and for supplying said power and signals to said 
communication means and logic circuit; 

wherein, when a voltage applied to said power-on-reset 
means is lower than a threshold level, impedance of said IC 
device is maintained at a low state, and 

wherein, when a reset state is released, signal 
transmission from said antenna to said external apparatus is 
performed according to signals which are generated in said 
integrated circuit element by controlling a state of said 
impedance of said integrated circuit element. 

7. An RFID comprising: 

an integrated circuit element having memory means, logic 
processing means and power-on-reset means; 

wherein, when a voltage applied to said power-on-reset 
means is lower than a threshold level, impedance of said 
integrated circuit element is maintained at a low state. 

8. An RFID comprising: 

an integrated circuit element having communication means, 
a logic circuit and power-on-reset means; 

wherein, when a voltage applied to said power-on reset 
means is lower than a threshold level, impedance of said 
integrated circuit element is maintained at a low state, and 

wherein, when a rest state is released, signal 



transmission to an external apparatus is performed according 
to signals which are generated in said integrated circuit 
element by controlling a state of said impedance of said 
integrated circuit element. 
5 9 . An RFID comprising: 

an integrated circuit element having communication means, 
a logic circuit and power-on-reset means ; and 

an antenna for receiving power and signals from an external 
apparatus and for supplying said power and signals to said 
10 communication means and logic circuit; 

wherein, when a voltage applied to said power-on-reset 
means is lower than a threshold level, impedance of said 
integrated circuit element is maintained at a low state, and 

wherein, when a reset state is released, signal 
15 transmission from said antenna to said external apparatus is 
performed according to signals which are generated in said 
integrated circuit element by repeating an operation that a 
terminal of a load resistor whose another terminal is connected 
with a terminal of a coil of said antenna is connected to ground 
20 potential through a switching element and an operation that said 
terminal of said load resistor is disconnected from said ground 
potential by said switching element. 

10. An RFID comprising: 

an integrated circuit element having communication means , 
25 a logic circuit and power-on-reset means; and 
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an antenna for receiving power and signals from an external 
apparatus and for supplying said power and signals to said 
communication means and logic circuit; 

wherein, when a voltage applied to said power-on-reset 
5 means is lower than a threshold level, a terminal of a load 
resistor whose another terminal is connected with a terminal 
of a coil of said antenna is connected to ground potential 
through a switching element. 
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ABSTRACT 

An RFID which provides a wide working voltage range and 
general versatility at low cost, without the need for changing 
5 its internal circuit design due to external factors. In the 
RFID, there is provided an arrangement that a low impedance state 
is given when its internal data communication circuit is in a 
reset state. 
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FIG. 4 
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FIG. 5 



RELEASE FROM 

POWER ON RESET 

POWER ON RESET VOLTAGE 
=WORKING VOLTAGE 



OUTPUT 
VOLTAGE OF 
RECTIFIER 



— CIRCUIT IS ACTIVE 



VOLTAGE VARIATION 
CAUSED BY RESISTANCE 



TIME 




5/6 



FIG. 7 
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FIG. 8 
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Declaration and Power of Attorney For Patent Application 










Japanese Language Declaration 






^ — a.- 






As a below named inventor, 1 hereby declare that: 






My residence, post office address and citizenship are as stated next 
to my name. 


cB 




1 believe 1 am the original, first and sole inventor (if only one name 
is listed below) or an original, first and joint inventor (if plural names 
are listed below) of the subject matter which is claimed and for which 
a patent Is sought on the invention entitled 






RFID(RADIO FREQUENCY IDENTIFICATION) AND IC CARD 


W 








The specification of which is attached hereto unless the following 
box is checked: 


O 




EH was filed on 

as United States Application Number or 
PCT International Application Number 

and was amended on 
(if applicable). 






1 hereby state that 1 have reviewed and understand the contents of 
the above identified specification, including the claims, as amended 
by any amendment referred to above. 






1 acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56. 
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Japanese Language Declaration 

( 0 ^mf mM^r) 



mt, TfcBfeftH 3 511 1 9 m (a) - (d) >S3U2 3 6 5i 
(b) gUcXfcTIB©, *HW^collcO'>^< fct-aHSrS 
3£LTV^WffFtt;tJ*ilri)3 6 5 (a) Wcgg-f < SftttlK, X 

*fc«te£=.fc=fcKi-S iritis tf3fc#&£3BLTVN6, 
Prior Foreign Application(s) 

2000-067141 Japan 

(Number) (Country) 

(#■§-) (H£) 



(Number) (Country) 
(#-§-) (H*) 

^3 5l*I»l l 9* (e) *fc£^-CTE©# 



I hereby claim foreign priority under Title 35, United States Code, 
Section 119 (a)-(d) or 365(b) of any foreign application(s) for patent 
or inventor's certificate, or 365(a) of any PCT international 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date before 
that of the application on which priority is claimed. 

Priority Not Claimed 

71 March / 2000 i— i 

(Day/Month/Year Filed) 
flHP*r\f§ H) 



(Day/Month/Year Filed) >— 1 

I hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional application(s) listed 
below. 



(Application No.) (Filing Date) 

3 e 53= ( C ) t*i i <*fusrrri'^§fiL*i- 0 * 
fc, *mm<o&m&vimv>ftm&Mmm$i,f& 3 511121 



(Application No.) (Filing Date) 

I hereby claim the benefit under Title 35, United States Code, 
Section 120 of any United States application(s), or 365(c) of any 
PCT international application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code Section 112, I 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1 .56 which became available between the filing date of the 
prior application and the national or PCT international filing date of 
application. 



(Application No.) (Filing Date) 

(BBS-*) (WPH) 



(Application No.) (Filing Date) 

(mm&-%) (tuna) 
its, m a #©*nttic£-f v^T#s#»*t?sa»fTfc 5 a 

m^MMX'tb <9 , ^ofKoA^Lfcftil b C 5 h r. -5 

lSMIiooiitSf^, i^^fcttfti, {,L<(« 



(Status: Patented, Pending, Abandoned) 



(Status: Patented, Pending, Abandoned) 

(sea : wvm^m, «j»f , sc*^) 

l hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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Japanese Language Declaration 



POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the following attorney(s) and/or agent(s) to prosecute this application 
and transact ail business in the Patent and Trademark Office 
connected therewith (list name and registration number) 

John R. Mattingly, Reg. No.30,293; 
Daniel J. Stanger, Reg. No.32,846; 
Shrinath Malur, Reg. No.34,663; 
Gene W. Stockman, Reg. No.21 ,021 ; 
Jeffrey M. Ketchum, Reg. No.31,174; 
Scott W. Brickner, Reg.No.34553; 



Send Correspondence to: 
Mattingly, Stanger & Malur, P.C 
1 04 East Hume Avenue 
Alexandria, Virginia 22301 



jS^SfSiif&^fe : Direct Telephone Calls to: (name and telephone number) 

Telephone: (703) 684-1 120 
Fax:(703)684-1157 







Full name of sole or first inventor 

Takehiro OHKAWA 




Htt 


Inventor's signature Date 






Residence 

Tachikawa , Japan 


mm 




Citizenship 
Japan 






Post Office Address 

c/o Hitachi, Ltd., Intellectual Property Group 
New Marunouchi Bidg. 5-1 , Marunouchi 1-chome, 
Chiyoda-ku, Tokyo 100-8220, Japan 



(m~&.^<D^mmPM^-i^^^X^,mm^KML', (Supply similar information and signature for second and 

•5 r. £ ) subsequent joint inventors.) 
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Full name of second joint inventor, if any 

Miki YUYAMA 


i? ~ (si ^ ?f] ^g" © 


B-H* 








Residence 

Minamitsuru-gun , Japan 


Hi§ 




Citizenship 

Japan 






Post Office Address 

c/o Hitachi, Ltd., Intellectual Property Group 
Chiyoda-ku, Tokyo 1 00-8220, Japan 






Full name of third joint inventor, if any 

Hiroshi YOSHIGI 




Hfr 


Third inventor's signature Date 






Residence j/ * 
Nishitama-gun , Japan 


11 II 




Citizenship 

Japan 






Post Office Address 

c/o Hitachi, Ltd., Intellectual Property Group 
Chiyoda-ku, Tokyo 100-8220, Japan 






Full name of fourth joint inventor, if any 

Tadashi OONISHI 






Fourth inventor's signature Date 






Residence 

Musashimurayama, Japan 






Citizenship 

Japan 






Post Office Address 

c/o Hitachi, Ltd., intellectual Property Group 
New Marunouchi Bldg. 5-1 , Marunouchi t-chome, 
Chiyoda-ku, Tokyo 1 00-8220, Japan 






Full name of fifth joint inventor, if any 

Kazuki WATANABE 


UlE^t [31 X K iS~<0^-$3 




^"jSSuL? ^4-1^4 <i Date 7M a<^> 


mm 




Residence 

Kokubunji, Japan 


mm 




Citizenship 

Japan 






Post Office Address 

c/o Hitachi, Ltd., Intellectual Property Group 
New Marunouchi Btdg. 5-1 , Marunouchi 1 -chome, 
Chiyoda-ku, Tokyo 100-8220, Japan 
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